Abstract: Alborz Mountains host Caspian Hyrcanian forest ecoregion along the northern slopes and forest steppe ecoregion in highlands. Hyrcanian forest covers the southeastern part of Caucasus biodiversity hotspot and is of great biogeographic importance. Altitudinal pattern and correlation between woody species biodiversity (DIV), forest structure ((stem density (DEN), mean basal area (MBA) and mean height class (MHC)) and disturbance (DIS) were explored along 2,400 m altitudinal gradient in Hyrcanian relict forest, Central Alborz Mountains. Vegetation changes from lowland forest (LoF) to midaltitude forest (MiF) and montane forest (MoF) in this area. The altitudinal gradient was divided into twelve 200 m elevational belts. Point centered quarter method (PCQM) with 96 sampling points and 83 vegetation samples by plot method (PM) were used to record field data. Shannon-Wiener index and Pearson coefficient were used for diversity and correlation analysis. The results showed that DEN decreased linearly, MBA and MHC showed relatively hump shaped and DIS showed a reverse hump shaped pattern of change along altitudinal gradient. Woody species diversity decreased non-steadily from LoF to MoF. Transitional vegetations of Carpinus-Fagus and Fagus-Quercus represented higher diversity of woody taxa compared to adjacent homogenous communities. Significant correlation was observed between altitude and all parameters: DEN with MBA, DIS and DIV; MBA with DIS; MHC with DIS along with DIV; and DIS with DIV at the study area scale. Surprisingly, correlation between studied parameters differed within each vegetation type. Altitude probably acts as a proxy for human and environmental driving forces in this area. Stability of warm and wet condition, season length, soil depth along with forest accessibility probably influences the altitudinal pattern of the studied parameters. Disturbance affects forest structure and consequently diversity; especially in lowlands. The obtained results recommend using both forest biodiversity and mensuration data in management process of forest ecosystems.
Introduction
Conservation of biological diversity has become a core concern for forest management during last decades. Abiotic factors and biotic trade-offs determine biodiversity and affect functioning of forest systems (Scherer-Lorenzen et al. 2005) . Climate change, habitat loss, biological invasions, environmental pollution, land use/land cover changes and human exploitation are among the most important influencing factors for biological diversity. These factors and their impacts on biological diversity; especially within forest ecosystems, are well represented in ecological literature (e.g., Clark and Covey 2012; Khaledian et al. 2012; Mantyka-Pringle et al. 2012 ).
There is scientific consensus on the importance of climatic parameters, topography, area, speciation rate, biotic interactions and spatial distribution of these parameters for forest biodiversity (see Evans 2001) . In addition, disturbance, both natural perturbations and human interference, is undoubtedly a key driving force of forest biological richness (Johnson and Miyanishi 2007) . However, relationship between forest structural parameters, disturbance and biodiversity has been primarily explored during last decade (e.g., Estevan et al. 2007; Sahu et al. 2012) . Structural characteristics such as patch size, canopy density, basal area and canopy height can exert considerable influence on habitat diversity, biotic interaction, gene flow and subsequently forest species and vegetation diversity. Linking forest structure and diversity is of utmost importance in ecological forestry and forest management.
Using environmental gradients has helped forest ecologists and management parties to survey forest response to change in a specific parameter along with observing inter-relationships of forest components and properties (Lafortezza et al. 2008) . Altitudinal pattern of changes in forest structure and diversity has always been an interesting topic for ecologists. Several important environmental factors for plant life may co-vary with elevation such as precipitation, temperature, soil depth, season length, wind speed, irradiation intensity, pollinators and dispersal agents along with spatial and temporal variation of these parameters (McCain and Grytnes 2010) . Changes in plant community type and dynamics along altitudinal gradients have been undoubtedly underrepresented in ecological literature (e.g., Pellissier et al. 2010; Bodin et al. 2013) .
Hyrcanian (Caspian) forest is one of the relict patches of the broad-leaved forests that once covered most of the Eurasia, 25-50 million years ago, in the early Cenozoic Era (Ramezani et al. 2008) . It is located at the southeastern part of Caucasus Biodiversity Hotspot and covers Northern slopes of Alborz Mountains. Elevation ranges from about zero up to 2,800 m a.s.l. in this forest. Vegetation shifts from lowland forest (LoF) of lower altitudes in the northern part to Midaltitude forest (MiF) mainly between 800 m and 1,600 m a.s.l. and to montane forest (MoF) in the southern highlands. Generally, this forest is dominated by tertiary relict woody flora and represents a great biogeographic value for the region. From the plant geography point of view, the Hyrcanian ecosystem is known as Hyrcanian subprovince from Euro-Siberian region of Holarctic kingdom. Altitudinal pattern of changes in forest structure, biological diversity and functional diversity in Hyrcanian forest is poorly studied (e.g., Eshagi Rad and Shafiei 2010; Siadati et al. 2010 ). In addition, much less attention has been paid to relationships among species diversity, forest structure and disturbance. Because of increasing rate of clear-cutting and over-exploitation, study of forest components, their relationships along with disturbance effects is an urgent need for efficient management and conservation of this unique ecosystem. The relationships between forest structural parameters and diversity have been explored in various ecosystems. This research, for the first time, explore the above-mentioned relationships in Hyrcanian relict forest ecosystem.
This study tries to answer the following questions:
Q1. How forest density (DEN), mean height class (MHC) and mean basal area (MBA) change from lowland to montane forest along 2,400 m altitudinal gradient?
Q2. How diversity of woody species (DIV) and forest disturbance (DIS) change with altitude?
Q3. Is there any correlation among structural, diversity and disturbance parameters in Hyrcanian forest?
Materials and Methods

Study area
The present study was conducted during vegetative seasons of 2009-2010 in forest ecosystem of Central Alborz Protected Area (CAPA), between 36°28'-36°38' Northern latitudes and 51°22'-51°30' Eastern longitudes, Northern Iran (Figure 1 ). This forest area, which is completely located on Northern slopes of Alborz Mountains, covers about 7,450 ha surface area. Altitude ranges from 100 to 2,400 m a.s.l. in this forest. Precipitation decreases from about 1,300 mm in the northern coastal part to 800 mm in the southern highlands. The maximum precipitation mainly occurs during November -January time period in lowland which shifts to March -May time period in highlands. Lowlands of Hyrcanian ecoregion experience minimum precipitation during June -July, however this time period extends from June to September in highlands. This forest ecoregion represents semi-tropical condition in lowlands including relatively constant humidity as rain or fog, warm thermal condition and dense epiphytic vegetation cover. In spite of small size of the area, North-South and West-East pattern of decrease for humidity along the northern slopes of Alborz Mountains can be clearly observed (Khalili 1973) . Mean annual temperature decreases from 16.1°C for Nowshahr station in the northern coastal part, to 10°C in Marzan-abad in the southwestern and to 12.2°C in Kojur in the southeastern part (Figure 1 ). Southern slope of Alborz Mountains in the area experiences about 400 mm precipitation and has Mediterranean type of climate and vegetation. These slopes in our study area are covered by Cupressus sempervirense L. woodlands which occur as few relict patches in Iran. Warm and dry condition is characteristics of Southern slopes of Alborz Mountains especially during 
Altitudinal zonation and disturbance scaling
The main altitudinal gradient was subjectively divided into twelve 200 m elevational belts. First, we selected three 800 m altitudinal belts as proxies for vegetation types. The next aim was to explore altitudinal variation within each vegetation type. Therefore, we subjectively divided each vegetation belt into four 200 m altitudinal belts. Two simple indicators of forest disturbance (DIS) were used: (i) number of fallen logs and trunks (NFL) and (ii) vegetation crushing intensity (VCI) ( Table 1 ). Woody logs, decaying or fresh, were counted within a radius of 100 m surrounding sampling point. The woody logs which were completely or partly located within the sampling radius, natural or human disturbances as well as all size classes of fallen woody logs were treated similarly. The minimum length of 1 meter and diameter of 20 cm was considered for fallen logs to be counted. Selective logging affects spatial random distribution of disturbance events in this forest. We found more fallen logs in forest communities dominated by main timber taxa. Since the focus of this study was on woody species diversity and forest structure, fallen woody debris played more important role in disturbance scaling.
Vegetation crushing may result from recreational and hiking activities, skidding and logging machinery along with ranching practices within forest ecosystem. The crushing intensity can be estimated using different indicators including signs of grazing, trampling as well as left trails of vehicles. Grazed plants; which have normally herbaceous habit, distinguishably lose upper part of stem or leaves. Ranching and hiking activities normally leave flattened herbaceous vegetation, however, the logging machinery squash the herbaceous plants on forest floor. We used a visual comparative approach to scale crushing intensity (low, medium, high) within a radius of 100 m surrounding sampling point. Prior to disturbance scaling, the sampling points (with 100 m radius) were inspected thoroughly for signs of vegetation crushing. Then, the percentage cover of the crushed vegetation was estimated within 100 m radius surrounding sampling points. We placed 0-10% crushed vegetation as low, 10-25 % as medium and above 25% as high vegetation crushing intensity (Table 1 ).
Forest structure
Mensuration parameters of forest stands were calculated using Point-Centered Quarter Method (PCQM) (Cottam and Curtis 1956 ). According to PCQM, a West-East line transect was established in each elevational belt along which sampling points were chosen based on random numbers, starting from western border of the area. Based on the surface area of the belts, 6-10 sampling points with 200 meter minimum distance were considered which resulted into 96 sampling points for the whole area. Using GPS, each sampling point was divided into four quarters in which distance to center, taxonomic identity and diameter at breast height (DBH) were recorded for two nearest woody taxa. One nearest taxon is normally measured in standard PCQM methodology; however, we decided to record two nearest taxa in each quarter to increase the reliability of the data. In case of multi-stemmed trees, DBH of individual stems were measured and summed. For choosing nearest stems, 10 cm minimum threshold of diameter was considered. In addition to normal data types of PCQM, height of sampled trees, along with disturbance severity; including VCI and NFL, were recorded for each sampling point. Using distance to center and DBH, structural parameters of forest stands such as DEN and MBA were calculated (Mitchel 2010) . Table 1 Data scales used in Point-Centered Quarter Method (PCQM) to record plant height and disturbance in Hyrcanian Forest. Four quarters of sampling points were determined using GPS. 
Woody species composition
Species composition of forest stands was recorded using standard vegetation sampling method; the Plot Method (PM) (Braun-Blanquet 1932) . Generally, 6-8 vegetation plots, with 400 m 2 surface area, have been established in each belt which led to 83 vegetation plots for the whole area. Presence and cover-abundance of all woody vascular plants were recorded. We located the vegetation plots at PCQM sampling points synchronously. Based on plot data, alpha diversity (DIV) was calculated for each elevational belt. (Appendix 1).
Statistical Analysis
In order to compare altitudinal belts as twelve large sampling areas, a belt-wise statistical analysis was employed in this study. Mean parameters such as mean altitude, MBA, MHC, mean DEN and mean DIS were calculated or measured for each belt. We used minimum and maximum elevations of each belt to produce mean altitude. Eight height values of recorded stems in each sampling point (two stems in each quarter) were summed and averaged. The obtained value was placed as mean height class for corresponding sampling point (Table 1) . Mean height class of all sampling points within each altitudinal belt were averaged which generated the mean height class of the belt. Similarly, basal area and cover of eight taxa were calculated using DBH and distance to center values in each sampling points and then averaged. The resulted mean basal area and mean cover values of all sampling points in each belt were used to produces density and basal area values of elevational belts (Appendix 2).
Each elevational belt was considered as a mega-plot. Cover-abundance values obtained by plot method were converted to Ordinal Transfer Values (OTVs) proposed by van der Maarel (1979) for numerical treatment. Shannon-Wiener index (H) (Magurran 1988 ) was used to quantify alpha diversity of woody species:
where H represents alpha diversity, P i is the relative cover abundance of species in each plot, i indicates species number and S is the total number of species in each plot. Here, P i is calculated by dividing cover abundance value of the species to sum of cover abundance values of all woody taxa in each plot. The index values for all plots within each elevational belt were averaged and the resulted mean value was placed as alpha diversity value of that belt. In order to explore correlation between altitude, forest mensuration parameters, alpha diversity of woody taxa and forest disturbance, Pearson correlation coefficient was used. Prior to analysis, we used Kolmogorov-Smirnov test to evaluate normality of data. Mean values of altitude, forest density, mean basal area, alpha diversity and mean height class were also generated for lowland (belts 1-4), mid-altitude (belts 5-8) and montane (belts 9-12) forest vegetations. Correlation analysis was performed at both vegetation type and whole forest scale. All statistical analyses in this study were implemented using SPSS 20.0 (IBM Corp. 2011).
Results
Altitudinal pattern of forest disturbance and diversity (Question 2)
Using plot method, 39 woody species were recorded in this study (Appendix 1). DIV decreased from LoF to MiF, then leveled up in MoF ( Figure  2A and 2B). The surface area of the belts decreases constantly along altitudinal gradient; however DIV values represented a general reverse hump-shaped pattern of change ( Figure 2B ). The minimum alpha diversity of woody species occurred at 1,200-1,400 m a.s.l. DIV values decreased from Fagus-Quercus transitional community (1,600-2,000 m) to Quercus macranthera woodlands at montane elevations (2,000-2,400 m) (Figures 2A and 2B) . Despite small increase of DIV values from B1 to B2-3 ( Figure 2B ), a considerable decrease of ShannonWiener Index occurred between B4 (2.93) and B5 (2.32), indicating a significant difference in diversity of woody taxa at the border between LoF and MiF. Similarly, a meaningful increase of diversity was observed at the border between MiF and MoF, namely between B8 and B9. Mean value of Shannon-Wiener index changed from 2.98 in LoF, to 2.21 in MiF and 2.34 in MoF.
Disturbance decreased linearly from LoF to 2,000 m a.s.l. in MoF, then increased in Quercus macranthera woodlands ( Figure 3A) . The maximum DIS value is observed in B1 (3.3) and the minimum in B10 (1.7) which is positioned in Fagus-Quercus transitional community. Generally, different disturbance types in LoF, moderate logging and cutting in MiF along with grazing and trampling in MoF were observed. DIS also decreased in East-West pattern (data not shown). Forest edges including first and last elevational belts experienced highest disturbance in this part of Hyrcanian forest. Lowland forest was subject to intensive logging which has deeply affected forest structural properties in this vegetation type. Generally, DIS represented a reverse hump-shaped pattern of change in this area and the mean DIS decreases from LoF (3) to MiF (2.47) and MoF (2.01) ( Figure 3A ).
Altitudinal pattern of forest structure (Question 1)
Forest density decreased linearly from LoF (426.5 trees/ha), to MiF (289.25 trees/ha) and MoF (138.5 trees/ha) in this area ( Figure 3B ). The maximum and minimum DEN values were observed in first (462 trees/ha) and last belts (95 trees/ha) respectively. Mean DEN value for the entire study area was 285 trees/ha. Mean basal area showed a unimodal pattern of change along the altitudinal gradient ( Figure 3C ). MBA decreased from 439.2 m 2 /ha in LoF to 383.7 m 2 /ha in MiF and 225.4 m 2 /ha in MoF, however this decrease was not steady. In LoF, MBA increased from 420.4 m 2 /ha at lower boundary of forest in first belt to 452 m 2 /ha at altitudinal boundary between LoF and MiF in fourth belt ( Figure 3C ). There was a steady pattern of more than two-fold decrease (from 417 m 2 /ha in MiF to 185.2 m 2 /ha in MoF) of MBA and subsequently tree volume above 800 m a.s.l.. A significant hump shaped pattern of change was observed for mean height of woody species in this study. Mean value of height class was 1.09, 2.02 and 1.57 in LoF, MiF and MoF respectively ( Figure 3D ). The maximum (2.3≃0.56 m) and minimum (0.8≃00.5 m) MHC were observed in seventh and first elevation belts. In spite of categorical nature of mean height variable, mean values of height classes in each belt were considered as total MHC for that belt ( Figure 3D ). Apparently, montane Quercus woodland and midaltitude Fagus-Quercus-Carpinus community are dominated by shortest and tallest woody taxa respectively (Figure 2A ).
Correlation between forest mensuration parameters, disturbance and diversity (Question 3)
Correlation analysis revealed significant relationship between altitude and selected structural, diversity and disturbance parameters A B (Table 2) . Generally, altitude was strongly correlated with DEN, MHC, DIS and DIV. Except MHC, the studied parameters showed negative correlation with altitude ( Table 2 ). The general correlation between altitude and the studied parameters differed within LoF, MiF and MoF. Surprisingly, altitude only showed significant association with DIS in LoF (−0.958, ρ <0.05), DEN in MiF(−0.972, ρ < 0.05) and MBA in MoF (-0.997, ρ < 0.01). In contrast to negative relationship with altitude, DEN was positively related to MBA, DIS and DIV in the study area, however remained uncorrelated with MHC (Table 2) . DEN was not associated with DIV within vegetation types, however showed positive (0.977, ρ < 0.05) and strong negative (−0.998, ρ < 0.01) correlation with MHC in MoF and LoF respectively. Similarly, DEN showed significant opposite correlation with DIS (0.960, ρ < 0.05 in LoF; 0.967, ρ < 0.05 in MoF) and contrasting relationship with MBA (−0.977, ρ < 0.05 in LoF; 0.929, ρ > 0.05 in MoF) in lowland and montane forest vegetations.
MBA parameter correlated positively with DIS indicating an increase in mean basal area with increasing disturbance (Table 2) . However, these parameters were uncorrelated within MiF (0.854, ρ > 0.05), MoF (−0.812, ρ > 0.05) and LoF (−0.941, ρ > 0.05). MBA was marginally correlated (0.949, ρ≃0.05), remained uncorrelated (−0.796, ρ > 0.05) and was strongly correlated (−0.997, ρ < 0.01) with altitude in LoF, MiF and MoF respectively. Moreover, MBA showed meaningful negative correlation with DEN only in LoF (−0.977, ρ < 0.05) meaning a decrease in MBA with increasing stem density.
Mean height was negatively associated to DIS and DIV in this study, indicating shorter stands in both diverse and disturbed vegetations in Hyrcanian forest (Table 2) . Negative relationship between MHC and DIS remained significant in LoF (−0.955, ρ < 0.05) and MoF (−0.967, ρ < 0.05), however disappears in MiF (−0.662, ρ > 0.05). In contrast to general relationship (Table 2) (Table 2) . Co-variation of DEN and DIS occurred only in LoF (0.960, ρ < 0.05), however they were uncorrelated in MiF (0.710, ρ > 0.05) and negatively correlated in MoF (−0.967, ρ < 0.05). Generally, DIS showed negative association with DIV; however they are uncorrelated within three vegetation types. Similarly, DIV is associated with all studied parameters except MBA; however DIV remained independent of studied parameters within vegetation types. The total negative correlation between DIV and DIS indicated higher alpha diversity of woody species in less disturbed forest belts in our study area.
Discussion
Altitudinal pattern and correlation between structural parameters, woody species diversity and forest disturbance were explored in this study. In our study, altitude represents meaningful relationship with all studied parameters at study area scale, however; it correlates with a single parameter within each vegetation type. Apparently, either the local condition along the gradient exerts considerable affect on obtained results; or altitude acts only as a proxy for other environmental parameters.
Stem density can be considered as a function of different factors such as topography, precipitation, soil properties, disturbance and plant community structure (e.g., Slik et al. 2010) . Moreover, dry season length is proposed as a climatic determinant of stem density (Ter Steege et al. 2003) . The observed decreasing pattern of DEN can be attributed to increasing dry season length and decreasing precipitation with the altitude in Hyrcanian forest. The negative correlation between DEN and altitude in our study contradicts the observed positive relationship in most tropical landscapes (Givnish 1999; Slik et al. 2010 ) and altitude probably acts as proxy for climatic driving forces. In spite of positive correlation between DEN and DIS in LoF, intensive logging and harvesting in lowlands replace few large trees with more dense young stands (Denslow 1995) . Takyu et al. (2005) found out that stem density in temperate deciduous broad-leaved and evergreen coniferous forests was lower than in tropical and temperate evergreen broad-leaved forests due to the low density of small trees (what disturbance creates in high disturbed areas). PCQM calculates stem density based on nearest stem and it considers all woody stems; with diameter above a critical size, similarly in density calculation (Mitchel 2010 Based on large scale patterns, we first expected a steady decrease of plant height with altitude. In contrast to different studies which show negative relationship between elevation and plant height (Barrera et al. 2000; Falster and Westoby 2003) a hump shaped pattern was observed ( Figure 3D ). Previously known negative correlation of tree height with forest spacing (e.g., Kerr 2003) and disturbance (e.g., Villela et al. 2006 ) is observed in lowlands. Similar pattern for MBA confirms the role of logging in lowlands (Verburg and van EijkBos 2009) . Minimum values of MBA and MHC in LoF indicate early successional stage and young age of stands which is apparently caused by logging and selective harvesting in lowlands.
Forest accessibility can affect species diversity along with pattern, frequency and intensity of anthropogenic disturbances such as fuel harvesting, cutting and land-use change (Helmer et al. 2008) . The observed reverse hump shaped pattern of disturbance in this study ( Figure 3A ) coincides with pattern of road density, both hiking and skidding roads, in the area. Road density can act as a logical proxy for forest accessibility (Zumbrunnen et al. 2012) . The minimum and maximum peaks of DIS coincide with minimum accessibility in MiF and MoF except upper edges mainly due to steep slope, and maximum accessibility at lower altitudes respectively ( Figure 3A ). Other indicators of accessibility including human settlement and flat topography are evident in lower and upper edges of the forest.
The observed pattern of woody species diversity is not exactly in accordance with general consensus of elevational pattern of species richness (McCain and Grytnes 2010) . Among the proposed patterns, decreasing woody species diversity with altitude is generally observed (see Rahbek 1995) ; however, higher species diversity of woody species in LoF is in accordance with diversity plateau at lower elevations hypothesis (Rahbek 1995) , which extends to 800 m a.s.l.. Similar to observed patterns of diversity in the tropics (Vázquez-Garcia and Givnish 1998; Givnish 1999) , mainly due to relatively suitable climatic and edaphic condition in lowlands, which ecologically favors woody life form (Swaine and Becker 1999) , LoF shows maximum species richness; however intense disturbance in lower forest edges and little possibility of invasion by exotic woody species, has decreased DIV values (Figure 2B and 3A) . Selective logging of dominant species increases the resource and space availability for non-dominant native woody species which consequently leads to an increase in probability of the mentioned taxa to dominate. Another contributing factor to higher diversity at lower belts may be the higher surface area of the mentioned belts (Wang et al. 2007 ). The complexity behind the diversity patterns, especially in temperate systems including Hyrcanian forest and European deciduous forests has been pointed out by several authors (see Rescia et al. 1994) .
The considerable decrease of species richness in LoF-MiF border demonstrates a sharp change in growth condition. This pattern matches with a sudden increase in steepness of the slope which occurs above 800-1,000 m a.s.l.; however, it is not reflected in patterns of other studied parameters. Therefore, the reasons underlying this sudden decrease of species diversity are unclear. There are other sharp shifts in DIV values which occur in transitional vegetations such as Carpinus-Fagus and Fagus-Quercus vegetation types in MiF and MoF respectively ( Figure 2B ). We believe that transitional communities, as ecotone vegetations, are generally more diverse a conclusion which is supported by our results. Belts 5-6 and 9-10 represent an obvious difference in woody species diversity compared to belts 7-8 (Fagus climax community) and 11-12 (Quercus climax community). Ecotone effect (van der Maarel 1990) considers higher species richness for transitional areas due to contribution of neighboring vegetations in the present species pool.
Mid-altitude forest, where minimum value for DIV is observed, is dominated by homogeneous Fagus climax community. Because of inherent properties of this vegetation type such as closed canopy and minimum light availability for shrub and herb canopy layers, diversity of both woody and non-woody species is low (see Davidar et al., 2005) . In the last belts where the montane forest of Quercus appears, DIV declines. More stressful condition, thermal constraints (Körner 1998) , lower soil depth (Slik et al. 2010 ) and shorter vegetative season length (Polgar and Primack 2011) are among the most important driving forces of lower woody species diversity montane forest. In addition, long term intensive grazing along with fuel logging of woody species at small scale which occurs in a scattered patchy pattern, play an important role in lower diversity of woody species in high altitudes especially when random sampling methods at small scale are employed (Berry et al. 2008 ).
Conclusion
Altitudinal gradients are among the most promising tools for exploring patterns of biological diversity and parameters that influence it. Altitude itself acts as a proxy for different environmental parameters along elevational transects. However, interpretation of observed patterns is normally difficult because of local heterogeneities along the gradient. We conclude that altitude probably acts as a proxy for climatic, edaphic and accessibility factors. Forest accessibility is linked to disturbance intensity in Hyrcanian forest, which itself can deeply affect forest structure and consequently biological diversity. The major driving forces which cause biodiversity and structural differences between lowland and montane forest include precipitation, temperature, season length and soil depth. Temporal stability of warm and humid climate in lowlands favors formation of dense and diverse closed deciduous forest; however, mainly environmental stress in montane forests clearly puts limit on the growth and establishment of woody taxa in highlands. Generally, altitudinal pattern and interactions of biotic and abiotic parameters of forest systems should be considered in management and conservation practices.
In order to calculate importance-value of species using point centered quarter method, three parameters of relative density, relative frequency and relative cover or dominance are generated using related statistical formulas (Mitchel 2010) . The absolute density parameter for a forest stand; the number of trees per unit area, is statistically based on distance to center values in each quarter. In this step, the mean distance is calculated which is the sum of the nearest neighbor distances in the quarters surveyed divided by the number of quarters (Equation 1). Consequently, an estimate of forest stem density is calculated (Equation 2). The presence/absence data of each species in the quarters is used for estimation of relative density (Equation 3).
In point centered quarter method, the absolute frequency of species is a function of number of sampling points with that species (Appendix 2: Equation 4). The relative frequency of taxa equals to absolute frequency of each species divided by sum of absolute frequency of all species (Equation 5). Similarly, the cover or dominance of species is a function of basal area of that species which can be calculated using circumference at breast height values (Equation 6). Dividing total basal area of each species by total basal area of all taxa generates relative cover or dominance of that species (Equation 7). Finally, by summing three parameters, Importance-Value of species was calculated: 
